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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the electrode 
structure for a fuel cell, which can make a power 
generation efficiency effective, and is costwise favorable 
in a solid polymer type fuel cell. 

SOLUTION: As for a second catalyst layer 432, PTFE 
dispersion solution of 80mg with a weight ratio of 55% is 
adjusted to the same solution of 79mg by coordinating 
carbon black carrying platinum with a weight ratio of 20% 
so as to be mixed with pure water of 40ml and 
isopropanol of 40ml, so that the mixture is dispersed by 
the use of an ultrasonic cleaner. As for a first catalyst 
layer 431, carbon black of 40mg, carrying plattinum with 
a weight ratio of 40%, is mixed with the PTFE dispersion 
solution of 29mg so as to allow dispersion solution to be 
regulated. After an anode side pole joining body and a 
cathode side pole joining body have been formed, let the 
cathode side pole joining body and the anode side pole 
joining body be faced to each other in such a way that 
respective catalyst layer sides are faced to each other, 

and a solid polymer electrolytic film is interposed between the aforesaid layers so as to be 
jointed together. They are then fixed using a press jig so as to be formed into a solid polymer 
electrolytic film pole joining body by hot pressing them using pressure of roughly 25kgf/cm2 per 
unit area of the pole joining body at the temperature of around 1 55° C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. \ jva \ K \r(k 5 {T£ 

3. In the drawings, any words are not translated. 
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DETAILED DESCRIPTION Qf jP~Q<? ^hS^% 

[Detailed Description of the Invention] a p *h \o\ 

[0001] J 
[Industrial Application] this invention relates to the structure of the electrode of an electrolyte membrane type fuel cell. 
[0002] 

[Description of the Prior Art] A fuel cell tends to use the power based on the oxidation-reduction reaction through an 
electrolyte for various uses, and it is constituted so that power can be collected while it allots an electrode to 
electrolytic both sides for this reason and supplies reactant gas. The solid-state macromolecule type fuel cell is known 
as one gestalt of a fuel cell. The gas-passageway slot for supplying the power generation element, i.e., solid-state 
macromolecule,-electrode zygote and reactant gas which are constituted by generally putting the solid-state 
macromolecule of hydrogen ion conductivity by the carbon electrode which supported the platinum catalyst is 
prepared, and a solid-state macromolecule type fuel cell has the structure which carried out the laminating of the gas 
separation member which supports a power generation element from both sides. And fuel gas is supplied to one 
electrode, oxidizer gas is supplied to the electrode of another side, and electrical energy is extracted by transforming the 
chemical energy of fuel gas and oxygen into direct electrical energy. In a solid-state macromolecule type fuel cell, if 
the electrochemical reaction by hydrogen and oxygen arises, while current will occur in inter-electrode, water generates 
to a cathode side. And in the solid-state macromolecule type fuel cell, since operating temperature is low temperature 
comparatively with about 80 degrees C as compared with other fuel cells, it is suitable for the portability type power 
supply, especially the power source for electric vehicles. 

[0003] However, when using as an object for automobiles, it is necessary to secure the hydrogen gas which is fuel by 
automobile by the portability type tank or the portability type reformer. On the other hand, as oxidizer gas, air is used 
from the reason of lightweight-izing of a system, a cost side, etc. In this case, since oxygen tension falls with 5 by 
about 1/as compared with pure oxygen, the problem of an oxygen reduction reaction rate and mass transfer arises in the 
reaction of a fuel cell. The method of compressing air and generally, supplying to a fuel cell is taken to this problem. 
However, in order to consume the energy for driving air-compression equipment in this case, you should notice the 
energy efficiency of the part and the whole fuel cell about falling. Various technique is proposed in order that hypoxia 
part pressing down may also attain high energy efficiency in view of such a situation. For example, raising catalytic 
activity, increasing catalyst matter density, increasing catalyst support carbon, etc. are proposed by making the catalyst 
matter (a platinum catalyst usually having activity in the state of about 80-degree C low temperature) atomize. By 
raising catalytic activity, an oxygen reduction reaction rate can be improved, therefore the performance of a fuel cell 
can be improved. 

[0004] However, raising catalytic activity by the above methods has the problem of bringing a result which increases 
move resistance of the matter, although it contributes to raising an oxygen reduction reaction rate. Moreover, it is 
desirable from a cost- viewpoint that a performance improvement of a fuel cell can be aimed at, stopping the amount 
used, since the platinum system catalyst which has catalytic activity in a low-temperature state comparatively as 
another problem is expensive. The technology it was made to raise the performance of a fuel cell is indicated by 
removing efficiently the generation water generated in a cathode electrode side by JP,7-134993,A. The fuel cell 
indicated by the above-mentioned official report is equipped with the fuel electrode and air pole which have been 
arranged on both sides of the electrolyte film which consists of a solid-state macromolecule, and this electrolyte film. 
And the above-mentioned fuel electrode and the air pole have the catalyst bed which interviewed the electrolyte film 
surface and has been arranged, and the gaseous diffusion layer arranged at the opposite side, and a hydrophobic 
inclination is prepared in the gaseous diffusion layer of an air pole so that a hydrophobic property may become high in 
a catalyst bed side, and the hydrophobic inclination is prepared in the gaseous diffusion layer of a fuel electrode so that 
a hydrophobic property may become low in a catalyst bed side. This indicated fuel cell is indicated for the gaseous 
diffusion alienation by the flooding of the water in a catalyst bed to stop being able to happen easily, and to be able to 
improve a cell performance by the air pole side, while being able to fill up the water which moves to the hydrogen ion 



of a fuel-electrode side electrolyte by t fuel -electrode side by the above-ment ;d composition, and decreases in 

number and being able to suppress decline in an electrolytic water content. 

[0005] 

[Problem(s) to be Solved] The fuel cell indicated by above-mentioned JP/7-1 34993 ,A tends to offer the structure which 
controls effectively supply and exclusion of the moisture by the side of the anode of an electrode, or a cathode, and, so 
to speak, tends to improve a cell performance from the field of mass transfer, with this composition, it is not what took 
into consideration synthetically the factor of both problems of catalytic activity which what can do so an effect fixed in 
1st page described above, and mass transfer, and has fixed limitation nature in a cell performance improvement effect - 
it is a thing this invention was constituted in view of the above situations, by different technique from the well-known 
thing indicated by above-mentioned JP,7-34993,A etc., can improve a performance and aims at moreover offering the 
electrode structure of the advantageous fuel cell also in cost. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is constituted as 
follows. That is, this invention is the electrode structure of a fuel cell where density of the catalyst matter in the 
aforementioned catalyst electrode is characterized by having the maximal value [ near the interface with the above- 
mentioned electrolyte film ], in the electrode structure of the fuel cell equipped with the catalyst electrode which has an 
electrolyte film and is arranged at the both sides of this electrolyte film. The aforementioned catalyst electrode carries 
out the laminating of two or more catalyst electrode layers from which the density of the catalyst matter differs, and 
consists of desirable modes. In this case, it is formed so that the catalyst electrode layer which is separated from an 
interface with an electrolyte film may become thick more preferably. Moreover, it is desirable to have the maximal 
value for the density of the ion conductor in the 3 **** reaction field which consists of the ion conductor, the catalyst 
matter, and reactant gas of a catalyst electrode [ near the interface with an electrolysis room film ]. The aforementioned 
catalyst matter is platinum or a platinum alloy, and, as for the density of this catalyst matter, it is desirable that it is 10 - 
60% of the weight of a range to a catalyst support. If the content of the catalyst matter is too low and desired catalytic 
activity will be obtained, it will become difficult [ ** ], and the activity which balanced the amount of platinum when 
there were too many weight ratios is not obtained, but it becomes disadvantageous in cost. In experience of artificers, 
when the content of the catalyst matter exceeds about 60 % of the weight to a support, a good catalyst distribution state 
cannot be acquired and the improvement in a performance cannot be expected. Moreover, as for the aforementioned 
electrolyte film, it is desirable that it is a solid-state polyelectrolyte film. 
[0007] 

[Embodiments of the Invention] The electrode reaction of a fuel cell is produced inside the catalyst bed of the both 
sides of an electrolyte film, and the energy which can be taken out from a fuel cell increases, so that the reaction is 
active. That is, the performance of a fuel cell improves. However, reaction activity falls as the current produced 
according to the above-mentioned electrode reaction is not uniform in the thickness direction of a catalyst bed, the 
position near the interface of an electrolyte film is more active and it separates from an interface, this invention is made 
paying attention to the actual condition of the electrode reaction phenomenon in such a fuel cell, and it is constituted so 
that a more active reaction may be urged in the catalyst bed field near [ which electrode reaction produces most 
actively ] the electrolyte film interface. That is, [ near the electrolyte film of a catalyst bed ], mass transfer resistance in 
a catalyst bed is lessened as much as possible by reducing the density of both matter as the high reaction activity in this 
field is maintained and it separates from an electrolyte film interface by raising ion-conductor density corresponding to 
this, while raising catalyst matter density, in order to make the environment where electrode reaction is promoted. That 
is, mass transfer resistance can be reduced by decreasing catalyst matter density and ion-conductor density as it 
separates from an electrolyte film. Furthermore, in another viewpoint, the diffusibility of the moisture generated 
according to the electrode reaction by the side of a cathode can be raised by reduction of ion-conductor density. 
[0008] (The proton, i.e., H+, which has moved through an electrolyte film from the anode side by the above-mentioned 
composition of this invention The combination by the side of a cathode with the electron which is collected in an anode 
electrode, does external work, and is supplied to a cathode electrode via an external circuit can be made to perform 
most efficiently.) That is, while a oxidation reduction reaction rate is highly maintainable with this invention, the mass 
transfer resistance which leads the catalyst bed arranged at the electrolyte film of a fuel cell and its both sides and a 
diffusion layer can be stopped low as much as possible. Typically, the catalyst matter is platinum or a platinum alloy 
(Pt/Cr, Pt/Co, Pt/Rh, Pt/nickel), and the thing which made the above-mentioned catalyst matter support by making into 
a support the carbon black which has conductivity and a corrosion resistance by salt reduction etc. is used for it. 
Catalyst matter density is adjusted by changing the weight ratio of the catalyst matter and a support. Moreover, the 
fluororesin which has a sulfonic group as the above-mentioned ion conductor is raised. 
[0009] 

[Example] Hereafter, the example of this invention is explained. 
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(Solid-state polyelectrolyte membrane * xtrode zygote concerning the example this invention) 
The outline of the cross section of the fuel cell which consists of a single solid-state polyelectrolyte membrane- 
electrode zygote concerning one example of this invention is shown in the whole s tructural drawin g 1. The fuel cell 1 
of this example has basic structure equipped with the oxidization electrode 3, i.e., an anode electrode, by which the 
solid-state polyelectrolyte film 2 is supplied to the hydrogen as fuel in preparation for a center at the side of one of 
these, and the reduction pole 4, i.e., a cathode electrode, where the air as a source of oxygen for a reduction reaction is 
supplied to an another side side. The anode electrode 3 is constituted by carrying out the laminating of the catalyst bed 
33 to diffusion layer 32 pan, and joining to it to the inside, at the carbon cross 31 and its inside. And the fluting gas 
division plate 30 which has the current collection function of the power which gas separated and generated is formed in 
the outside of the anode electrode 3. And an anode electrode side zygote consists of an anode electrode 3 and a fluting 
gas division plate 30. 

[0010] For the fluting gas division plate 30, the hydrogen gas which is fuel gas about the interior is proton H+. It has 
the slot for forming the anode gas path 34 which circulates supplying an electrolyte film side. The field contact section 
with the diffusion layer 32 of the carbon cross 3 1 constitutes the current collection section which collects the electron 
generated from a hydrogen-content child. The cathode electrode side also has same composition and it has the 
laminating junction structure of the carbon cross 41, a diffusion layer 42, and a catalyst bed 43. And the outside of the 
carbon cross 41 is equipped with the fluting gas division plate 40, and it has the role which dissociates so that gas may 
not carry out the short pass of the slot prolonged a carbon cross front face being crooked again so that oxygen gas leaks 
and may not come out outside. And the fluting gas division plate 40 is proton H+ from an electrolyte film side. It has 
the slot which has a depth of about about 1mm which forms the cathode gas passageway 44 which circulates the 
oxygen which contacts and generates water. And a cathode lateral-electrode zygote consists of a cathode electrode 4 
and a fluting gas division plate 40. 

[001 1] (The proton, i.e., H+, which has moved through the electrolyte film 2 from the anode side as the above- 
mentioned composition shows to drawing 1 notionally It is combined by the cathode electrode side with the electron 
which is collected in the anode electrode 3, does external work, and is supplied to the cathode electrode 4 via an 
external circuit.) That is, it is proton H+ by depriving a hydrogen-content child of an electron in an anode electrode 
side. Proton H+ which was generated and was conducted through the electrolyte film 2 in the cathode electrode side 
The electron from the external circuit which has an external load, and the oxygen-content child supplied from a cathode 
gas passageway react, and a moisture child generates. The detail in the laminating state of resulting in each electrodes 3 
and 4 is shown in drawing 2 from the middle electrolyte film 2 of the cathode electrode 4, and two-layer [ of the 1st 
cat alyst bed 431 and the 2nd cata lyst bed 432 ] is prepared for the catalyst bed in the outside of the electrolyte film 2 in 
the state of contiguity junction. Ana a diffusion layer 42 is formed in the outside, the carbon cross 41 is further joined 
by the outside, and an electrode is constituted. In.addition, the fluting gas division plate 40 is joined as mentioned 
above by the outside, and the whole zygote is constituted. 

In a solid-state polyelectrolyte membrane-electrode zygote, the carbon cross carbon crosses 31 and 41 are portions 
which accomplish the substratum of the electrode section of the fluting gas division plates 30 and 40 arranged 
immediately inside, and have a role of a current collection member which bears the electron transfer fundamentally 
built over the above-mentioned anode electrode reaction and cathode electrode reaction, furthermore, the mass transfer 
in each electrodes 3 and 4 especially anode gas, and cathode gas being effectively supplied now to the 3 **** reaction 
field which consists of an ion conductor, catalyst matter, and reactant gas, and the thing for which the moisture 
generated in the cathode electrode 4 can be effectively discharged now are desirable 

[0012] In this example, the anode side carbon cross 31 and the cathode side carbon cross 41 use the carbon cross 
constituted by each weaving a carbon fiber, tradename of the product [ cross / carbon / which is used as an electrode in 
this example ] made from U.S. E-TEK: "A"Cloth it is - 1 16 g/m2 and thickness of a weight are 0.35mm In constituting 
the electrode of this example, with the fluororesin (polytetrafluoroethylene (it is called Following PTFE)) distribution 
solution (PTFE with a particle size of about about 0.2 micrometers is carrying out stable distribution with the surfactant 
of 54 - 55 **************** rare ****** md the specified quantity (provided as tradename TEFLON FEP120-J from 
Dupont-Mitsui Fluorochemicals, Inc.)), surface treatment of a carbon cross was performed and water repellence was 
given. The water-repellent treatment of this carbon cross wiped off the excessive solution through the filter paper, after 
dipping the above-mentioned carbon cross for 5 minutes into the solution which diluted the solution which distributed 
PTFE with the surfactant at 49wt percent, and it made PTFE sinter at the temperature of 340 degrees C in the electric 
furnace of nitrogen-gas-atmosphere mind after that for 1 hour. 

A diffusion layer diffusion layer is established so that it may contact with a catalyst bed inside a carbon cross, and it 
must demonstrate a current collection function effectively as a medium which intervenes between a catalyst bed and an 
electrode while it needs to function as mass transfer from a catalyst bed being performed effectively as opposed to a 
catalyst bed like an electrode. 
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[0Q1 3] The diffusion layer consists of . ie examples as a sintered compact of t -on black and PTFE. Both weight 
ratio is 6:4 and the densities per the unit area are 2.4mg and 1 .6mg, respectively. In addition, as carbon black, it is 
Cabot Corporation. Brand-name Vulcan XC-72 (surface area of 250m 2 / g) by which shell offer is made was used. 
389mg of PTFE distribution solutions of manufacture carbon black 315mg of a diffusion layer and the above- 
mentioned marketing was mixed with 40ml pure water and the 40ml isopropanol, and it was made to distribute using 
an ultrasonic washer. It sprayed using a spray on the carbon cross which gave this distributed manufacture liquid a 
water-repellent finish as the above-mentioned electrode, and making it dry using a dryer. The rate at which the above- 
mentioned distributed solution adheres on a carbon cross is 5 - 30%. The carbon cross which formed the diffusion layer 
with about 50kg roller was compressed into the thickness of about 0.2-0.5mm after spray completion. Next, the 
diffusion layer was formed on the carbon cross by making PTFE sinter at about 300 degrees C - 350 degrees C in the 
electric furnace of the above-mentioned nitrogen-gas-atmosphere mind for about 1 hour. 
[0014] In the example of a catalyst bed (cathode electrode side) book, the catalyst bed by the side of a cathode 
electrodecon sists of two-layer, t he 1st catalyst bed by the side of an electrolyte film is about 1 0 micrometers in this 
example, and the thickness of 20 micrometers of ** is made to the 2nd catalyst bed by the side of the diffusion layer 
which adjoins the outside. As a catalyst, the thing which made the above-mentioned carbon black (Vulcan XC-72) 
support platinum was used. However, the 1st catalyst bed of the density of the platinum which is a catalyst metal is 
higher, in platinum / carbon ratio, the 1st catalyst bed is 40% Pt/C (percentage by weight), and the 2nd catalyst bed is 
20% Pt/C (percentage by weight). In^additio ngjthe mean particle diameter of platinum is about 2.5nm . Composition of 
each catalyst bed is as being shown in drawingT. In addition, it is Aciplex-S (1004) which Nafion is the tradename 
polymer content liquid of the electrolyte film offered from Du Pont in drawi ng 3 , and shows the structure of the 
polymer to drawing 4 . It is the same. This polymer content liquid Nafion distributes the polymer of the specified 
quantity in the solution which carried out equivalent mixture of water and the ethanol. The thing of 5wt percent is being 
used for the concentration of polymer in this example. Manufacture of the catalyst bed by the side of a cathode 
electrode is explained. The distributed solution containing the raw material of the specified quantity is first prepared in 
forming a catalyst bed. the 2nd catalyst bed 432 - a weight ratio - the carbon black which supported 20% of platinum 
- 160mg and a weight ratio - 158mg was prepared for 55% of PTFE distribution solution (TEFLON FEP120-J), this 
was mixed with 40ml [ of pure water ], and isopropanol 40ml, and it was made to distribute using an ultrasonic washer 
About the 1st catalyst bed 431, 40mg and 29mg (TEFLON FEP120-J) of PTFE distribution solutions are mixed for the 
carbon black which supported 40% of platinum, and a distributed solution is prepared. PTFE with a particle size of 
about about 0.2 micrometers is carrying out stable distribution with the surfactant of 54 - 55 **************** rare 
****** and the specified quantity into the above-mentioned PTFE distribution solution. 

[0015] Next, the distributed solution for the 2nd catalyst bed was first sprayed on the field of the diffusion layer of the 
half- finished products which formed the above-mentioned diffusion layer using the spray among two kinds of 
distributed solutions for catalyst beds prepared above, and the 2nd catalyst bed 432 was formed. And sintering 
processing of PTFE was performed over about 1 hour like the case of the above-mentioned diffusion layer formation 
near the glass transition temperature of PTFE (about 300-350 degrees C) in the electric furnace of nitrogen-gas- 
atmosphere mind. Next, in the same way, the spray was used and sprayed on the front face of the 2nd catalyst bed 431 
which formed a little high distributed solution for the 1st catalyst bed of platinum density above, and the distributed 
solution for background catalyst beds was applied. Next, sintering processing was performed in the same way as the 
same diffusion layer and the 2nd catalyst bed, and the 1st catalyst bed 431 was formed on the 2nd catalyst bed 432. the 
[ next, / on the carbon cross 41 formed as mentioned above, the diffusion layer 42 on this carbon cross 41, and a 
diffusion layer / 2nd ] — the above-mentioned polyelectrolyte solution Nafion is applied from the front face of the 1st 
catalyst bed 431 of the solid-state polyelectrolyte membrane-electrode zygote half-finished products which consist of 1 
each catalyst beds 432 and 431 In this example, Nafion was flooded with the suitable brush, Nafion was included, and 
it applied to the front face of the 1st catalyst bed 431. Coverages were about 0.6 mg/cm2. 
(Anode electrode side) The catalyst bed by the side of the anode electrode of this example consists of monolayers 
which made catalyst density uniform. And it is what supported platinum to the above-mentioned carbon black (Vulcan 
XC-72) (20%Pt/C, average platinum particle size of 2.5nm) 0.4 mg/cm2 In the same way as the technique of forming 
the catalyst bed by the side of the above-mentioned cathode for a catalyst bed so that it may become, it formed by 
performing spraying on the diffusion layer front face of dispersion liquid, and sintering processing of subsequent 
PTFE. In this case, the amount of carbon black is a catalyst bed, and diffusion layer bubble **** about 4.0 mg/cm2. It 
prepared so that it might become a grade. And it could be about about 0.35mm as the whole anode lateral-electrode 
zygote except the fluting gas division plate 30. 

[0016] Electrolyte film solid-state polyelectrolyte films are imperforation polymeric materials, and can consist of 
fluororesins (polytetrafluoroethylene (it is called Following PTFE)). tradename with which the electrolyte film of this 
example is offered from Asahi Chemical Industry Co., Ltd.: Aciplex-S (1004) it is . The thickness is an about two to 6 
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mil (aboct 50-1 50 micrometers) grade, .lis chemical structure is as being show .1 drawin g 4 . According to 
fundamental operation in a solid-state macromolecule type fuel cell, as described above, the reaction by which an 
electron is taken from the hydrogen which is fuel gas arises in an anode electrode, and an electron and a hydrogen ion 
(proton H+) occur by this, an electron passes along a load, and on the other hand, proton H+ conducts the inside of an 
electrolyte film, and reaches a cathode electrode. It sets to a cathode electrode and is proton H+. Reaction water is 
generated when oxygen reacts. That is, an electrolyte film is proton H+ so that clearly from the above-mentioned basic 
operation. While playing the role conducted to a cathode side, unreacted hydrogen gas has the role which prevents 
advancing into a cathode side in the state of a molecule. In addition, proton H+ Since it moves with a moisture child in 
moving toward a cathode side in the inside of an electrolyte film, the electrolyte film must also have the moisture child 
possession function which holds the moisture child for it. Moreover, by the electrolyte film which has an ion-conductor 
machine (this example sulfonic group), about 500 to 1500 (g/eq) thing is desirable, the ratio, i.e., the sulfonic group 
equivalent, of a weight of a sulfonic group per unit weight. An electrolyte film is (1) proton H+. Arbitrary things can be 
used if this condition that needs to have a separation function for isolating the hydrogen gas of a conduction function 
and (2) anode gas paths and the oxygen gas (air) of a cathode gas passageway and a (3) predetermined water retention 
function is fulfilled. A cathode side catalyst bed is formed in an anode side catalyst bed and cathode side at the anode 
side of an electrolyte film. 

[0017] As it was the formation above of an electrode zygote, after constituting an anode lateral-electrode zygote and a 
cathode lateral-electrode zygote, the cathode lateral-electrode zygote and the anode lateral-electrode zygote were 
opposed with the posture in which a catalyst bed side meets, respectively, and it joined on both sides of the solid-state 
polyelectrolyte film between them. And it fixes using a press fixture and they are about 25 kgf/cm2 per unit area of an 
electrode zygote at the temperature of about 155 degrees C The solid-state polyelectrolyte membrane-electrode zygote 
was manufactured by carrying out a hotpress by the pressure. 

[0018] (Solid-state polyelectrolyte membrane-electrode zygote concerning the example of comparison) The 
composition of the example of comparison constituted the cathode lateral electrode as well as an anode lateral electrode 
from the single catalyst bed. In order to form a catalyst bed, the distributed solution was prepared like the example. In 
this case, platinum support carbon black (Vulcan XC-72) prepared dispersion liquid for 20% of platinum weight ratio 
Pt/C like the above using 160mg and the 158 mg PTFE distribution solution (FEP120-J), and formed the catalyst bed 
by spraying by the spray. In addition, the deposit efficiency of the dispersion liquid by spraying is 15 - 20% of the 
amount of spraying. Sintering processing was performed similarly after that. Other composition is the same as an 
example. Thus, it experimented in power generation by the fuel cell which consists of a solid-state polyelectrolyte 
membrane-electrode zygote concerning the example and the example of comparison which were formed. The result is 
shown in drawing 5 . In the fuel cell concerning the example of this invention, it is related with a generated voltage as 
compared with the thing concerning the example of comparison so that clearly from the result shown in dra win g 5 , and 
it is 500 mA/cm2. It set and the bird clapper made about about 25mV clear highly. This means that the generating 
efficiency of a fuel cell improves from about 60% to 62%. According to this experimental result in the fuel cell 
composition which consists of a single solid-state polyelectrolyte membrane-electrode zygote, in the fuel cell which 
consists of many laminated structures, the improvement in a generating efficiency will become remarkable. 
[0019] In addition, although two-layer [ from which catalyst density differs ] constituted the catalyst bed by the side of 
a cathode electrode from this example, the laminating of the layer from which further much density differs can be 
carried out, and it can also be constituted. In this case, a laminating is carried out so that the catalyst density by the side 
of an electrolyte film may become high. Moreover, it is not necessary to necessarily carry out an anode electrode in this 
way, and although formed by the catalyst bed which has Single unitorm catalyst density, it can carr y out the lamin ating 
of the layer from which t wo or mor ecatal yst densities differ like _acathode electrode, andean also constitut ed from 
this examEliZ? 5fI ^ rniore > althougjufei catalyst bed was constifa tedlrom this exampleby carrying out the laminating 
oftfie layer from which catalyst density differs, respectively, you mayBea~single layer as long as it isTHe composition 
tha t a catalyst density gradient decreases toward a diffusion layer side from an electrolyte film side . Furthermore, in 
manufacture oT a catalyst bed, if it is the technique from which the above Catalyst inclination is acquired, in order not to 
be based on a spray and a brush application but to form an about 10-100-micrometer thin film, well-known arbitrary 
meanses can be used. 
[0020] 

[Effect of the Invention] As described above, in this invention, improvement in a generating efficiency can be aimed at 
in a solid-state polyelectrolyte film fuel cell, without moreover increasing a manufacturing cost with easy composition. 



[Translation done.] 
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